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AUTHORS : Vdovenko, V- Mej Krivokhatskiy >» A. S.3 Gusyev, Yu. K. 
TITLE: The extraction of various metal nitrates with mixed solvents , 
PERIODICAL: Radiokhimiya, V+ 2, NOe Ds 4960, 531 - 536 
TEXT: Phe present article offers the results obtained in 4 atudy 


of the extraction of micro-quantities of metal nitrates of various valency: 
ceriun, zirconium, niobium and ruthenium. ‘The study was carried out on 
the extraction of trivalent ceriun nitrates, and the other metal nitrates 
using mixtures of simple oxygen-containing solvents, and on the phenomenon 
of non-addivitys i.eo, the extraction of the nitrates exceeding that of 
the computed value of extraction, estimated from the assumption of inde- 
pendence of the extraction by each component of the mixture with respect 
to the presence of the other. The following preparations were used in the 


experiments? ce, ar?” , No??, pu'®, of the 'non-carrier" prading. Two . 
mixtures were used as the extracting agents, which were extreme with re- 
spect to the extraction of the nitric acid and uranyl nitrate, iv@e, ex 
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tion of the various elements is shown. There are 
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51, 154s 1994* 


e extracting 
of extrac- 


card 2/9 


AP 
PROVED FOR RELEASE: 08/31/2001 


CIA- 
TA-RDP86-00513R001859210015-9" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9 


Ee ed PEE ea 


E53 


S/i86/E0/902 ILI / CE 
AOS1/Ai2 


AUTEORS : Vdevericeo, Vo Me: Yefimova, Ko T.; Chayknorsktly, A. A. 


= 2omplex-formetion in non-aqueous soluticns 


JLstatetieebenzense 


ESTLE: 


PERIODICAL: Radicunitiysa: ve 2, 25. £., 198, 675 ~ 283 


thod for getermining che hydratios 

i water phage on ths s<xampls 
tty 12 ehewn by u2ing the 
nee purposa, 


a givsn 


. a 
Turion 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9" 


CIA-RDP86-00513R001859210015-9 


2S, EAA Sy ME RP eT NU AES SET GEE, 


3/ BE SEC O12 /CKE (008 (025 


. = c= 13q 
An irveztigation of tne cemplee-formytlcn coe AC=1/4129 
-. beh 
ae) “98 ro 
= aon = (t3 sq eraneset ns 3 = rs) 
a. = pe zs ani onang ° 76 


Jissrivutsed 


= 

: coef 
. 

: 


e 2 ff 
he Ww : : 
ents 3 nson, Ro Ae = 
4 Ref. 5: BR. H. Stokes, Trans. 

Doo 44, eeffisients in the crganic phase 


Card 2/8 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- saute 01859210015-9 


ZERO TIRED BT: RnR TEER Om en oo ERE 


3/186 69/002 /OH/0B/Ce6 
ADS /Ai29 


organic Phases 


Sration 


of water 


in t 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9" 


"APPROVED FOR RELEASE: 08/31/2001 ones: 00513R001859210015- 9 


PREIS RETA Rarer TI weemean ere 


j 


8 /:BEED/E2 IA IOB/Ce 


fess cei lALEY Se 


in 


sé 
~¥ gti? 
2: 


At n= i the function 1s 
tne number of hydration ot 


cara L/P 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9 


SSP RGU RES See PER 2 Oe ass ae ma rien etn so 


3/186/60/002/006/008/026 
An investigation of the complex-formation ... A051/A129 


case, when the value of the product KL H015 1: "= nk (H0]5)> 


= [ m ' n4 a 
Ws mK LH0 lop» Dividing "y by and transforming to logarithms the follow 


ing equation is derived: 
le, - 1 
eV, - ey (9). 


pee Tal #0], Lal #30], 


where [ 0] 1 and [H,0] 45 are the equilibrium water concentration in the organic 
phase for various series of experiments. A similar principle is used to prove 
the formation of the BA * H,9 compound in an aqueous solution. Using the rela~ 
tion ry 


“HO” 8010), 
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BA 4 
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are ths distribution coefficient of the correspond-~ 


the fol Lowing equation is derived: 


ing components, 
“BA - H0 2(BA + HA0), aes 
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H,0 in the aqueous solution. If 


where Kp is the equilibrium constant of BA ° 
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n= 1 andm = 1 as established above, it is concluded that a BA ' 1,0 compound 
is formed in the aqueous solution, proven previously from the analysis of the 
general distribution equation (4). Combining (6) and (10): 


(EPA), 
“H,0ABA [Ba], BA hie 
Ky = Koa, ; 0 (11) or by another method: K, = 56.51 (12) 
and also 1 
ea 2) a i 


If ay, OF Sp, . 10 are known, K, can be calculated. There are 2 tables, 4 


figures and 5 references: 2 Soviet-bloe and 3 non-Soviet-bloc. The references 
to the English language publications read as follows: Katzin, Ls J. Sullivan, 
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J. Phys. collid chem., 55, 3, 346, 1951; R. A. Robinson a. R. H. Stokes, Trans. 
Farad. Soc., 45, 7, 612, 1949; R. H. Stokes Tans. Farad.Soc., #4, 5, 295, 1948. 
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Study of solutions of uranyl salts in organic solvents by ra 
of infrared absorption spectra. Zhur.fizekhin,. 34 no.1:51-5 
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(Uranyl nitrate--Spectra) 
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Mi, // q A) 
AUTHORS: Vacvenko, Vo M., Corresponding Member of the AS USSR, 
Lefin, Ye. K.; Stebunov, O. B., and Shcherbakov, V. A- 
2 
TITLE: Relaxation cf Protons in Hydrogen mannuiae Seu etows 


Irradiated With Ultraviolet Light 


PERIODICAL: Doklady Akademi. nauk SSSR; 1960, Yol. 135, No. 3. 

pp. 645 - 647 
TEXT: The present paper deals with the problem of reducing the relavation ; 
4ime T, of protons in aqueous solutions by the effect of ionizing radia- 
tien. As a special case, they report on their measurements cf T, in H055 
where chain reattiorstake place under the actior. of ultraviolet light. 
Initial 30% H,05 vas concentrated at 15 - 20mn Hg. Tests were conducted 


in quartz ampoules at room temperature. The radiation source was a IIPK -2 
(PRK~-2) lamp. Fig.1 shows the ratio between relaxation signal A in irra~ 
diated H,0, ef varying concentration and signal A, in non-irradiated H,0, 
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Relaxation of Protons in Hydrogen Peroxide $/020/60/i 35/003 /034/039 
Solutions Irradiated With Ultraviolet Light B004 /B060 


as a function of time (min), The curves tend toward saturation. The ef.. f 
fect of paramagnetiam of free radicals should vanish because of their / 
short lifetime, immediately after illumination is stopped. The authors, 
however, observed an effect. persisting for hours. Thus, the affect is \ 
caused, not by free radizals, but by prcdusts formed under their action. 
Stirring of irradiated H,0 led to a decrease of signals proportional to 

she intensity of mechani sat action, under the evolution of oxygen. The 

authors conclude therefrom that the effect cbsaerved is cauged by dissolv-- 

ad oxygen. The curves in Pig. 1! would then correspond tc the degree of 05 
oversaturation at the given HO, concentration. The suthors mention 


L.Le Dekabrun and AeP. Purma)t, and thank Yu. UV. Gurikoy for a discussicn. 


There are 3 figures and 6 references: 4 Soviet and 2 US. 


ASSOCIATION: Radiysvyy institut im. 
Radium Institute :meni 
Sciences USSR) 


Y., G. Khiopina Akademii nauk SSSR 
V.G. Khiopin of the Academy of 


SUBMITTED: June 23, 19606 
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B107/B218 
AUTHORS: Vdovenko, V. Mv, Stebunov, 0. B., and Shcherbakov, V. A. 
TITLE: Proton relaxation in aqueous solutions of diamagnetic salts 
PERICDICAL: Zhurnal strukturnoy khimii, v. 2, no. 1, 1961, 64-65 
TEXT; 


It is of special interest to study sclutions of uranyl salts, which 
the authors have already previously described (Ref. 1: V.M. Vdovenko, 

V. A. Shcherbakov. Zh. strukt. khimii, 1, no. 1, 26,(1960)). Such a studyis 
of importance not only to gather information on the nature of this ion and 
its hydrates but also with respect to another question the authors have been 
dealing with earlier The method of the present work hardly differs from the 


one they have described in the first communication of this series. uo, wag 


prepared by precipitating it in the cold with hydrogen peroxide from aqueous 
solutions of uranyl nitrite. After that, U0, was dissolved in the correspad- 
ing solution. By working with a certain excess of acid, hydrolysis was 
excluded (the pH of the solution was about 0). The concentration was con- 
trolled manganometrically. Only in the case of hydrochloric solutions, the 
Card 1/5 
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gravimetric method was applied. The experimental results are given in the 
Figure and in the Table. The ratios et were calculated by a method des- 


cribed in communication II. As may be seen from the Figure, the influence — 
of the uranyl ion upon the time of proton relaxation (1/T;) depends on the 
nature of the anion. This dependence is confirmed by the values of the 

molar relaxation shift éM,and above all, by the values for ae (Table). ‘he 


latter values are about the same for hydrochloric and nitric solutions, but 
are much higher for perchloric and sulfuric solutions. The correlation 
between shift and ratio +2 /72 for the uranyl ion on one hand and the ionic 


radii on the other, is of special interest (cf. Table). The most important 
conclusion drawn ty the authors is that the degree of covalence of the bond 
U - OH. does not remain constant, but depends on the nature of the anion in 
the solution. If one considers the anion capability of complex formation 
with uranyl then the explanation of the above effect as being due to the 
formation of covalent bonds ion-anion is rather unconvincing, especially, 
since the stability of the complexes increases in the order 


C10, <cl", HO, <s0/, (Ref. 2: Sammelband "Aktiniden". Redaktion G. Seaborg 
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' mdJ.Katz. Izd-vo inostr. lit., MK. 1955. Ref. 3: I. I. Lipilina. Uranil i 

 yego soyedineniya (uranyl and its compounds). Izd-vo AN SSSR, M., 1959). 

. The only anion that may possibly enter into a covalent bond with uranyl is 

i sulfate, but not perchlorate. The increase of the molar shift al! and of the. 

: ratio t4/1° for the anions with longer ionic radii leads to the assumption + 

' that two competing processes take place in the present case: hydration of 

’ uranyl, and its complex formation. It is probable that in these reactions -° 

: it is not the capability of complex formation with uranyl of the one or the: 
other anion thet manifests itself in the measured quantities but the degree 

- of deformation of the hydrate shell of the central ion. This assumption, 

' however, needs a further experimental proof. The authors also point out 
another important characteristic of the above effect: the probable competi- 
tion in the reaction of uranyl with water and the anion strongly influences 
the, value ti /29 for the respective anion, which means that, even if these 


quantities can be determined with sufficient accuracy for alkali metals and 
halide ions, this determination is much more difficult for ions that enter into 
4 covalett reaction with water. Uranyl forms many covalent bindings with water, 
which greatly influences its values ri/xo. -There are 1 figure, 1 table, 


'- and 3 Soviet-bloc references. [Abstracter's note: This is a full transla-: 
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tion from the original] 


ASSOCIATION: Radiyevyy institut AN SSSR im. V. G. Khlopina, Leningrad 
‘ (Radium Institute, AS USSR imeni V. G.-Khlopin,. Leningrad) 


| SUBMITYED: January 7, 1960 1/7, yexed i 

gor) U0,(CAO4)y 

Figure: Change of the time of proton relaxation in gg} ; 

solutions of uranyl salts.° The signal of a solution 

of Mn2+ (oncentration of 4.02-1074 M/1) is taken to ™ 

be .100.0. (x) cy, in M/l (y) 1/1,, arbitrary units pg 
2 . 


700,30,” 
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‘Legend to the Table: 1) salt; 2) oM(+0.5),. arbitrary units; 
3) radius of the anion, A. 


GQ) 


a Coa» annous, A eft 
UOs (C10,); 68,0 2,38 42,2 

UO, io 56,0 2,00 4,5" 

vO, (NOs3)3 40,0 { 89 25, i xs 
Cle 38,5 1,81 25,2 
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WEGL Whorium oxtraction from sulfate solutions using octylanine 
‘ en : cae 


2 


* PHRTODIGAL1 Radiokhimiya, v 5, no. 4s 1961, 3-6 
"EX: - The uso of amine-salts as extracting agents is more advantageous than nae 
” Son=exchanging resins, ‘The purpose of the authors! investigations was to 
determine the poasibility of extraoting thorium from soidio sulfate solutions 
_- weing primary amines, and to investigate the composition of the extracted \ : 
. gompound. ‘uring the extraction tho noutraliazation of tho omine by sulfuric is 
) aodd takeo place nooording to tho equations 2RNHy¢Hos0, —-> (RNH, p30, and ie 
its salt io distributed batwoun the water and organio phases. whbto t shown 
|. the resulta of exporimonts on the relationship of thio dietrvibution to tho 
:. gonoentration of. the unlfurio aold in tho wator phave, Lt ds‘seon thet with 
(an inoresce in tho concentration, thora je a cortuin tondenoy toward on ine 
- gponsea in the solubility of the amine-palt., Tho offaot of aonoontration of 
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the sulfurio noid and the nature of the solvont on tho extraction of mioro- ‘ 
“*~ovantities of thorium from aqueoun solutions with a primary amine was further i 
: dnvootigatod ond the roowlta aro shown in Tig.t. It io noted that tho dis- 

_ - tribution oneffioiont of UX, decrooren with an inoreane in tho sulfuria acid: 
‘-gonoentration, and tho nature of this rolntionahip io maintained for all 

“" three dilyonta invontinatad (chloroform, oarbon, tetratohloride, bonsone),. 
~ Pho highest oxtraotion of WX, do observed when usiay onloroform, Who oxtrua- - \ 
- t4on of thorium from, uulfucio noid nolutiong in oxprassed by tha following % 
formula: thet, 425047 yo PACH, JotliOa nay, wese n(icik ) 2304 +In(0 Yo (3), whare 

‘nm inthe number ‘of atta auitatd holga hound with ote mofooule éf thordun 


Tincriracnay : [n (amit, ) 90, h(50,)o] m 7 , 

in pode ee Sie ae syne ae ene 4 , 

Af. (un) [ sof }? + ( (umt,) 80, 7 -. 
on cant J 2 _ (5), then 


oF replacing @ dn equation (4), . 
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(6), 


Kaa 4  ao)2 
[(RNH) 0, 80) ] 


and a= K,[ (RNH,) 80, 1". If the log of equation (6) is taken, thalg a ™ 


1 
E of 
nig[ (RNB, ),80,]5 n TaU (aie, J,50, ] . The experimental data on the study 


of the effect of the amine concentration on the distribution coefficient of 
thorium revealed the value of n graphically (i.e., the number of moles of 
the amine-salt to 1 mole of thorium) for the case of macro- and microquant- 
ities extractions of thorium (Figs.2,3). Table 2 shows the experimental data 
obtained. From these data it is seen that with a change in the concentra- 
tion of the amine, the ratio between the thorium and sulfate ion in the or- 
ganio phase actually remains constant and equal to 1:4. The authors draw 
the following oonolusions: 1) it 18 shown that octylamine sulfate can hard- 
ly be extracted with ohloroform; 2) it ia established that an increase in 
the sulfuric acid concentration in the aqueous phase brings about a sharp 
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drop in the thorium distribution coefficients 3) the existence of a propor- 
tionality between the thorium distribution coefficient and amine concentra- 
tion in the organic phase is provens two molecules of amine sulfate pass in- 
to the organic phase with one molecule of thorium sulfate; 4) a determination 
ids made of the shape of the extracted complex compound (CgH, 7NHz) 4Th(So Das 
There are 2 tables, 3 graphs and 8 references: 3 Soviet-bloc, 5° non-Sov A 
bloo,. : 


Table 1: Cc Content of amine salt 


in chloroform (in %) 
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AUTHORS: Vdovenko, V.M., Stroganov, Ye.¥., Sokolov, A.P. 


pean 


TITLE: The structural investigation of trihydrate and dihydrate uranyl- 
nitrate orystals 


| 
PERIODICAL: Radiokhimiya, v 3, no.1, 1961, 19-23 


TEXTs The authors have developed a method for taking roentgenograms of the 


single crystals of hygroscopic substances and have produced v0, NO ) 9° 3H,0 


and U0 (X0,) °2H,0 crystals. The main characteristics of the firanflfiitrite 
trihydrate“and “dihydrate lattice have been established. The present 
article deals with the first half of a study of the aqua-sonplex compounds 

of uranyl through the structural investigation of trihydrate and dihydrate ve 
of uranylnitrate. The authors prove that uranylnitrate dihydrate belongs to 

the monoclinic syngony rather than to the vhombiu Syngony assumed by Vasil‘- 
yev (Ref. 5). The U0,(NO,),°3H,0 single erystals were produced according to 


Colani's method (Ret.76) 3n¢ evaporating and cooling uranylnitrate solutions 
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containing nitric acid from 36 to 53%. UO, NO ),°2H,0 single 3ry3tals wera 
.produced by dissolving finely-crystalline tranyliiitrite dihydrate in 98% 

HNO, while heating slightly. Fig i is a diagram of the apparatus used for 
photographing the crystals. Lauegrams and roentsenograma of oscillations 
were taken using the KPOH -2 (KRON-2), pK (RKV), PKCN(RKOP) and C ~25(8-25) 
type chambers. Dejongograms were obtained on a roentgenogoniometer according 
to De Jong. Weiasenbergograms were taken on i. * *..1 (RGIK-1) and S-55 roent- 
genogoniometers. Roentgenograms of all types were takan on tubes with copper 
anticathodes, excepting certain lauegrams taken on silver emission. The 
computation of the Q- and f-angles for the trihydrate of uranylnitrate was 
conducted by using the dejongograms according to Burger's method (Ref 7) of 
‘the "displacement" of planes. Angle JY was computed according to the formula: 
cos T= cos a°cos B -sin Oesin (> *cos7 , obtained by studying the elementary 
triclinal cell and the plane of the reverse lattice normal to the side c. 
Burger's formula (Ref 7) is said to be more complex. The crystallographic 
investigation of the dihydrate of uranylnitrate were conducted on a bi- 
-annullar goniometer (Federov). The obtained coordinates of the planes and 
the corresponding hkl indices are given in table 1. The dimensions of the 
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elementary cell 00, (xO ),*2H,0 were obtained from the oscillation roentgeno- 
grams. The obtainéd valfes Sharacterizing the elementary cells of both in- 
vestigated orystals are given in table 2. 'The complete solution of the 
‘structures of the two orystals based on the analysis of the reflex intensi- 
ties using the caloulations of Patterson's functions and the electronic 
density are to be published in a later issue. ‘There are 7 figures, 2 tables 
‘and 8 references: 4 Soviet-bloc, 4 non-Soviet-bloc. 


Table 1: 


Crystallographic symbols and 
coordinates of the faces of 
uranylnitrate dihydrate. 
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AUTHORS ; __Vdovenko, V.M., Suglobov, D.N. and Mashirov, L.G, 


TITLE: Vapour »ressure over ethereal solutions of uranyl 
nitrate 


PERIODICAL: Radiokhimiya, 1961, Vol.3, No.2, pp.173-180 


TEXT: In view of the wide use of extraction methods in uranium 
chemistry, considerable interest has recently been shown in the 
thermodynamic properties of organic solutions of uranyl salts, but 
few investigations have been carried out, In the present work 
the vapour pressure of uranyl nitrate dihydrate over the ethereal 
solution in concentrations up to saturation was determined at 0.3, 
15, 20 and 30°C, This salt was chosen since its solution in 
ether can be regarded as a simple two-component system, Vapour 
pressure was measured by a static method in the apparatus previously 
described by V.M,Vdovenko and A.P,Sokolov (Ref .12: Radiokhimiya, l, 
2, 117 (1959)), a glass membrane being used as the null-instrument, 
Sensitivity was 0.2 to 0.3 mm Hg per mm of scale length, The 
apparatus was checked with water, acetone and ether, For a 
measurement, 10 to 15 ml of solution was placed in the apperatus, 
whose working space was then thoroughly degassed. The membrane 
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vessel was then Placed in a thermostat with temperature maintained 
constant to an accuracy of up to 0,02°C, After equilibrium had 
been reached, the membrane was brought accurately back to zero 
position by external pressure, the pressure being measured with 

a mercury manometer, After the measurement the uranyl nitrate 
dihydrate concentration in the test liquid was determined by 
ordinary gravimetric analysis for uranium content, The dihydrate 
was obtained by drying finely ground hexahydrate over concentrated 
sulphuric acid, Ether was purified by a standard procedure, 
dried and distilled, The experimental results are shown by 
continuous curves in Fig.l as plots of pressure (mm Hg) against 


relating to temperatures of 30, 20, 15 and 0,3°C, respectively, 
The straight lines give the ideal (Raoult-law) relationships , 


activity coefficient of U02(N03)2.2H20 was found by graphical 
integration of the Gibbs-Duhem equation and is shown in Fig.2 by 
continuous curves as functions of concentration (mols per kg of 
Solvent). Curves 1 to 4 relate to 0, 15, 20 and 30°C respectively, 
Values found by H.A.C.McKay and others were used to plot the 
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interrupted curve, The curves indicate considerable bonding with 
, ‘ether, The average number of molecules of ether ‘bound to one of ' 
. the dihydrate n was found from the deviations from the Raoult law. 
. Generally, n increases with increasing concentration and falls 
, °° With increasing temperature, the highest value of 3.8 being obtained 
' at 0.3°C and 2.0 mols/kg of solvent, These results are not in line 
with simple solution and indicate that the system is subject to the © 
action of factors not allowed for in the solvation treatment, The 
authors consider the possibilities of polymerization, an effect 
Which ‘has been reported (Ref.16: A.E.Comyns, B.N.Gathehouse, E,Wait,. 
J.Chem.Soc,, 4655 (1958)), Accepting a proposed structure (Ref,15: 
“V.M.Vdovenko, T.G.Suglobova, 'D.N.Suglobov, Radiokhimiya, 1, 6, 637 
(1959)) for the dihydrate, the probable mechanism of ve 
Polymerization is 


2 {[UOg(NOs)p + 21,0) + 4(C2Hs),0} = ([U02(NO5), - 2H90]q + 7(C2H,z)20) + 
; “++ abe (Cy Hy)40, . (2) 
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‘authors derive an ‘equation for Raoult's law in terms of the 


equilibrium concertration of the dimer and the dihydrate i 
concentration: the pressure values calculated from this equation. 
are shown by the interrupted curve in Fig.l, the deviation from 


‘ experimental values above coiicentrations of 2.5 being due to 


formation of higher polymers, Better agreement could be obtained 
1f both this further Polymerization and also dissociation of 
solvates were to be allowed for, Other possible dimerization 
equations result in poorer agreement, For Eq.(2), K rises with 
rising temperature’ and the reaction is endothermic, occurring on 
account of entropy increase, . There are 2 figures, 3 tables and 
18 references: 10 Soviet-bloc and 8 non-Soviet-Bloc, The four 
most recent references to English language publications read as 
follows: A.W.Gardner, H.A.C. Mckay, Trans .Farad.Soc., 48, 
1099 (1952); H.A.C.Mckay, Chem.Ind., 51, 1549. (1954); 
T.H.Siddall, J.Am.Chem.Soc., 81, 16, 4176 (1959); 
A.E.Comyns, B.N.Gathehouse, E.Wait, J.Chem.Soc., 4655 (1958), 


2, 
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AUTHORS; Chaykhorskiy, A.A., Vdovenko, V.M., Yefimova, K,I, 
and Belov, L.M, Br oe aS Og ee eg 
TITLE: On the Investigation of the Formation of Complexes in 


Non-Aqueous Solutions, III. The Determination of 
Thermodynamic Characteristics of Systems: Water- 
Tributylphosphate-Benzene and Water-Butylacetate-Benzene 


PERIODICAL: Radiokhimiya, 1961, Vol.3, No.3, pp.295-301 


TEXT: The mechanism of the distribution of water between aqueous 
and organic phases in the above systems was investigated ; 
Previously (Ref.6: V.M.Vdovenko, L.M.Belov, A.A.ChayKhorskiy, 
Radiokhimiya, 1, 4, 439 (1959); and Ref.7: V.M.Vdovenko, 
K.I.Yefimova and Chaykhorskiy, Radiokhimiya, 2,6,675 (1960) ). 

It was then found that in aqueous and organic phases of the above 
system, in the range of concentration of the organic component of 
up to 10%, molecular compounds of the composition TBPh*H20 and 
BA+Ho50 (TBPh-tributylphosphate; BA ~ butylacetate) are formed, 
On the basis of data on the distribution of water between the 
phases, the equilibrium constants for the above compounds in the 
Organic phase at 20°C were calculated, In the present paper the 
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results of an investigation of the chemical equilibrium in the 
organic phase of the above system at 6, 13 and 20°C are reported 
and, on the basis of these data, complete thermodynamic 
characteristics of the reaction of formation of TBPh°H50 and 


indicated that the process of formation of complexes TBPh and BA 

with water are exothermic, the values of enthalpies are practically 
equal (AH® = - 3,84 + 4% and - 3.13 + 6% k cal/mole for TBPh +H50 
and BA-H»50 respectively) while the isobar potentials differ by one 
order (QzT - 1,41 4 2% and 0.0546 4 3% kcal/mole, respectively) 
Which indicated that the stability of TBPh-Hj0 is higher than that of 
BA-Ho0. The process of solution of benzene in water is endothermic 
(Au = 5.19 + 6% kcal/mole), The numerical value of the heat of 
the solution of benzene in water is higher than the heat effect of 


formation of complexes being exothermic, the overall process of the 
solution of water ina benzene solution of TBPh or BA remains 
endothermic, There are 5 figures, 5 tables and 8 references; 

4 Soviet-bloc and 4 non-Soviet-bloc. The four references to 
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English publications read as follows: E.Gluecauf, H.A.C 

e e e e M K 
A.R.Mathieson, Trans.Farad,Soc., 47, 5, 437 (1951); er taeee 
A.W.Gardner and H.A.C.McKay, Trans .Farad.Soc., 48,12,1099 (1952); 
H.A.C.McKay, Trans.Farad.Soc., 47,12,1103 (1952); 
T.H.Siddell, J.Am.Chem.Soc,, 81,16,4176 (1959), 


SUBMITTED: May 16, 1960 
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AUTHORS: Vdovenko, V.M,, Lipovskiy, A.A. and Kuzina, M.G, 


TITLE: On the Adsorption of Uranyl Nitrate From Organic 
Solvents With Anion-Exchange Resins 


PERIODICAL: Radiokhimiya, 1961, Vol.3, No.3, pp.365-~-371 


TEXT: Strongly basic anion-exchange resins are widely used for 
separation of simple and complex anions from aqueous solutions, 
High molecular aliphatic amines are also used for this purpose, 

At present extraction with amines is considered as an ionic 
exchange on a liquid anionite. Also, for the extraction it is j 
considered necessary that the element under separation from its 
aqueous solution is in the state of a complex anion, It is also 
Possible to describe the extraction (and adsorption on a resin) 
starting from the formation of a non-charged complex, forming with 
an amine salt, the extractable complex compound, In both cases, 
after the extraction the same compound is found in the organic 
phase, An experimental proof of the mechanism of separation 
related to the formation of a complex compound can be obtained by 
investigating the separation with anion-exchange resins from 
solutions which do not contain an excess of anions and in which the 
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element under separation is known to exist in the form of a neutral 
complex, For this purpose, the authors investigated the 
separation of uranyl nitrate from a number of organic solvents on 
an anion-exchange resin AM, the capacity of which in respect of 
NOz~ ion was 2.9 mg-equiv. per lg of resin, A weighed sample of 
the resin (1 g) in NO3” form was shaken with 10 mi of a solution 
of uranyl nitrate dihydrate for 20 to 25 hours, Previously it 
was established that this time is sufficient to attain 

equilibrium, Uranium was washed out from the resin with 0.1 N 
nitric acid and analysed colorimetrically. The analysis of the 
equilibrium liquid phase was also carried out, In experiments on 
the separation of uranium from organic extracts, air dried resin was 
used, in all other cases it was dried at 70°C, The coefficients of 
distribution of uranium between resin and organic solvents were 
calculated from the formula: Kp(mg U/g resin) / (mg U/ml solution), 
Data on the adsorption of Geen aa from 16 different solvents by 
dried resin were obtained, The results indicate that adsorption 
of uranylnitrate depends on the nature of the solvent, As the 
stability of uranyl trinitrate complex depends on the content of 
water in the organic phase, the influence of the latter on the 
Card 2/4 
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Separation process was also investigated, It appears that the 
change in the dielectric constant of the solution due to an 
addition of water cannot explain the difference in the degree of 
adsorption and some change in the resin phase should be assumed, 
The presence of maximum on the adsorption curves at a certain 
content of water in the solution could be explained by the fact 
that at a certain water concentration, its presence leadze to 
dissociation of the formed uranyl trinitrate complex, The 
influence of the concentration of the uranium in solution on its 
adsorption on the resin was also investigated, It was found that 
the coefficient of distribution (K,) is inversely proportional to 
the uranium concentration, Thus at low concentrations, uranium 
can be particularly well separated from organic solvents, From 
the resin, uranium can be easily extracted with 0.1 N nitric acid, 
the desorption can also be done with tributylphosphate, On the 
basis of the results obtained, it is concluded that adsorption of 
uranylnitrate on resin can be related to the formation of 
complexes with the resin, There are 2 figures, 2 tables and 

ll references: 2 Soviet-bloc and 9 non-Soviet-bloc, The four 
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most recent references to English language publications read as 
follows: L.Kapian, R.A.Hildebrandt, M.Ader, J.Inorg.Nucl.Chem., 
2,153 (1956); J.Kennedy, R.V.Davies, J.Inorg.Nucl.Chem,, 12,193 
(1959); W.Gerrard, E.D.Macklen, Chem.Rev., 59,1105 (1959); 
C.W.Davies, B.D.R.Owen, J.Chem.Soc., 1676 (1956), 
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AUTHORS ? ydovenko, V-M.; Lipovskiy, A>Acs and Nikitina, S;A. 
Re 

TITLE: On the mechanism of the extraction of tetravalent 


plutonium with primary alkylamine from HoSO4 solutions 
PERIODICAL: Radiokhimiya, 1961, Vol.3, No.4, pp» 396-402 


TEXT: Extraction with high molecular weight aliphatic amines 
has recently found wide application. C.F. Coleman, K.B- Brown, 
J.G- Moore and K.-A- Allen (Ref.1: proceedings of the Second 
International Conference on the peaceful Uses of Atomic Energy; ) 
have described the extraztion of ulV, Th1V, cetV and zri¥ from 
H9S0O4 solutions, put they do not give any data on the mechanism of 
the reaction. The authors investigated this reaction mechanism. 
The authors used a mixture of primary aliphatic amines consisting 
of C7 ~ Cg atoms (da = 0.7846), the amount not exceeding 0. 5503 


chloroform was used as organic solvent. The PulV content in the 
aqueous and the organic phase was determined by measuring the . 
a-activity of aliquot samples on a standard device type D. pulV 


was re-extracted from the organic phase into a 1.5N HNO3 solution. 
Preliminary experiments showed that equilibrium was attained in not 
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more than five minutes, The concentration of the amine in the 


starting solutions was determined by titrating with acid in an 
alcoholic solution whilst using bromophenolblue as indicator. 

After extraction the amine content in the aqueous and organic 

phase can be determined with alkalized solutions when the amine 

is converted into the base, The concentration of nitrate-~ions in 
the organic phase was determined after re~extraction by titrating 
with indigo-red (Ref.6: J. Ungar, J. Appl. Chem., Vol.6, 2, 245 
(1956)). The sulphate-ion was detormined gravimetrically as BaSO, 
and in some cases after §-irradiation with $35 whilst using 

tagged HoSO4, When determining the distribution of the amine 
between the chloroform and the aqueous HgS04 solution, the sulphate 
was found mainly in the aqueous solution. The coefficients of 
distribution of plutonium (a) increase with increasing 
concentration of the amine and of H2S04 in the aqueous solution, 
This is possibly due to the formation of complex sulphate compounds 
of PulV containing the amina. The composition of the separated 
compound was determined by investigating the dependence of &py (IV) 
on the concentration of the amine at constant concentration 

of PulV and H2S04. It was found that two moles of amine nitrate 


Card 2/5 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9" 


26602 


S/186/61/003/004/001/007 
E141/E164 


associate with one mole of the metal nitrate, forming the compound 
(R3NH)o9 Me (NO3)6, where R = alkyl radical. The amine sulphate 
is not extracted by chloroform. The composition of the complex 
tompounds extracted from HgS04 solutions and from nitrate-sulphate 
solutions was confirmed by extraction and with the aid of 
absorption spectra. On the basis of concept on the anion-exchange 
character of extraction processes, carried out with amines, the 
separation of PulV from H2S04 solutions can be envisaged as a 
sulphate-ion exchange on an anion complex of PulV which is formed 
in the aqueous phase: 


On the mechanism of the extraction,.. 


putt 4 380; — Pu(S0,)5~ , 


2(RNH,) 50, + Pu(S0,)5~ fia (RNH,),Pu(SO,), + so,” (1) 


The extraction can also be described by the formation of neutral 
plutonium sulphate which is formed from the amine sulphate of the 
extracted complex compound: 
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Ae 22 — 
Pu + 2504 i Pu(SO,)5 3 


2(RNH,),S0, + Pu(S0,),  (RNH,),Pu(S0,), (2) 


PulV is known to ferm complex sulphate compounds even when a 
considerable excess of nitrate-icns is present in the solution 
(Ref.5: A.A. Lipevskiy, N.B. Chernyavskaya, ZhNKh, Vol.4, 10, 

2244 (1959)). Experiments were therefore carried out on the 
extraction of plutonium from a mixture of HNOz and HoSO4 solutions. 
At low concentrations of the amine the nitrate is hardly extracted 
by chloroform but with increasing concentration polymeric amine 
aggregates are formed which are extracted by the organic solvent, 
An increase in the concentration of HNO3 in the aqueous solution 

at constant concentration of the amine leads to an increased 
content of the amine nitrate in the organic phase. Colloidal 
solutions of amine nitrate in chloroform show a different behaviour 
en extraction with respect to ions which are present in the aqueous 
solution and experiments were carried out to investigate the 
behaviour of the sulphate-ion during extraction from nitrate- 
sulphate solutions. When the concentration of HNOz, and therefor? 
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also of the amine nitrate in the solution was small, the amine 

sulphate was not extracted into the chloroform. Deposits were 

formed at the phase boundary as well as during extraction from pure 

HeS04 solutions. At concentrations of approximately 0.15N HNOZ 

the deposits disappear and the concentration of the sulphate-ion in 

the organic phase increases sharply. <A gradual substitution of the 

sulphate-ions and nitrate-ions takes place during the later stages, 

It is also suggested that the amine sulphate is separated from the 

nitrate-sulphate solutions because a finely dispersed phase is 

present in the chloroform, the dispersion being formed by the 

amine nitrate, Acknowledgments are expressed to L.N. Lazarev for 

his cooperation, 

There are 5 figures, 2 tables and 7 references; 2 Soviet and 

5 non-Soviet, The 4 English language references read as follows; 

Ref.1l: as in text above, 

Ref.3: A.S. Wilson, Proceedings of the Second International 
Conference on the Peaceful Uses of Atomic Energy. 

Ref.6: As in text above, 

Ref.4: D.J. Carswell, J.J. Laurenset. J.Inorg.Nucl.Chem., v.11, 1, 

69 (1959) 
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AUTHORS : Vdovenko, V.M,, Lipovskiy, A.A., Kuzina, M.G, 


TITLE: ‘The extraction of uranium (VI) with solutions of 
trioctylamine nitrate 


‘PERIODICAL; Radiokhimiya. v.3, no.5, 1961, 555-566 


TEXT: The extraction of uranium (VI) with solutions of 
trioctylamane (TOA) in various diluents (carbon tetrachloride, 
benzene, trichloroethylene , “hloroform, chlorobenzene, bromobenzene, 
tetrachloroethane, dichloroethane, butylbromide and nitro-benzene) 
and the dependence of the separation of uranium with an anion 
exchange resin AM on thé composition of the aqueous solution were 
investigated, Equal volumes of the phases were used for the 
extraction, The coefficient of distribution waa calculated from 
My = Co/Cy where Cy and Cy~ equilibrium concentrations of 
uranium in organic and aqueous phases, — The re~extraction of 
uranium was done with a soda solution which was subsequently used 
for the colorimetric determination of uranium, In experiments on 
the separation of uranium with a resin, a strongly basic resin AM 
was used, its capacity in respect of NO3 was 2,9 mg/equiv per lg 
of air-dried resin, The coefficients of distribution were 
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calculated from U/e resin 
Site OR ae 


Kp > g U/mi of solution 


The composition of extracted compounds was determined by the 
absorption spectra, It was shown that the lack of correspondence 
in data obtained by various methods on the determination of the 
composition of uranium zsompounds in the organic phase is due to 
changss in the nature of the association of amine nitrate caused by 


the extraction of excess nitric acid, In all the cases 
investigated the extraction of uranium with TOA nitrate is related 
to the formation of a complex compound of uranyltrinitrate. The 


dependence of the coefficients of distribution of uranium on the 
somposition of aqueous solution indicates that the formation of 
uranyinitrate molecules is necessary for the extraction of uranium, 

The extraction of uranium with TOA soiutions in various diluents can 
be represented as a pro:ess of complex formation between neutral 
molecules of uranylnitrate and molecules of aminenitrate. The 
sorption of uranium with anion exchange resins san be described 
Similarly, The analogy between the extraction of uranium with 

amines and its extraztion with oxygen containing solvents from x 
Card 2/3 
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nitric acid solutions as well as from solutions containing 
salting-out agents was pointed out, Changes in the extracting 
properties of TOA nitrate in various diluents is related to the 
polar properties of the diluents used and interactions in the 
system extracting agents-diluent., There are 4 figures, 3 tables 
and 20 references: 12 Soviet-bloc, 2 Russian translations of non- 
Soviet publications and 6 non-Soviet-bloc, The four most recent 
references to English language publications read as follows: 


Ref .4: W.E.Keder, J.C .Sheppard, A.S.Wilson, J. Imorg, Nucl, Chem,, 
12, 314, 327 (1960); Ref.6: D.J.Carswell, J.J.Lawrence, J. Inorg. 
Nucl, Chem,, v.111, 69 (1959); Ref.17: J.K.Foreman, J.R.McGowen, 
T.D.Swith, J.Chem., Soc., 738 (1959); Ref.18:; A.G-Gobbe, 
A.G.Maddock, J. Inorg. Nucl. Chem., v.7, 2, 94 (1958), 
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AUTHORS 3: vdovenko, VM.» Sugobov, D.N., Artemtyev, V.1., 
and Suglobova, I.G. 


_ TITLE: Reaction of uranyl nitrate with amines 
PERIODICAL: Radiokhimiya, v.3, no.5, 1961, 636-637 


TEXT i Amines are used for extraction of uranium salts from 
acid solution . Extraction conditions have been studied 
sufficiently thoroughly, but not the reaction of amines with pure 
uranium salts, The authors give a brief account of their 
experiments on the reaction of hydrated uranyl nitrate with mono-, 
di- and tri-octyl amine in chloroform, benzene and ethyl ether. 
Chemical analyses as well as infrared and visible spectra indicate 

‘that when adding uranyl nitrate to a solution of tri-octyl amine 
in chloroform the following reaction occurs: 


nUO,(NO,) 5° 2H OW + m(CgHy 3N = m(C gH, 7) 9NH [U0,(NO5)5].51.+ 


28 solution 


7) 
+ 0s) 28 - (NOs) on 3m e (OH). i (ON se MG 
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Treating UO, (NO; ),° 2H,0 with an excess of amine solution a 


presipitate with an uranium content on drying slightly less than 
that corresponding to U0, (0H), is obtained, perhaps through 


formatien of (CgH,.)NH” cation. Reactions with mono- and di-amines 


in chloroform and all the amines in benzene are similar, a 
peculiarity of the latter being the easy appearance of two layers 
at the slightest reduction in temperature. Mixing of ethereal 
selutions of uranyl nitrate and the mono-ectyl amine gives almost 
complete separation of uranium, Chemical analysis of the 
precipitate and supernatant liquid indicated that the nitrate in 
athereal solution is in the form of meno~octyl ammonium nitrate, 
the reaction being 


UO,(NO,), » 2H,0 


2°-sclution : 2(CgH )NH, solution ~ 


17 


ee + ° v S ° ; 
C gH 2NH{NO, ...ation NOs Cal, NH oH 5°, 
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The mixed uranyl mono-octyl amide-nitrate is a new compound. 
Variations in its composition are attributable to impurities, 

The vibration spectrum of uranyl amidenitrate indicated that the 
nitrate group of this compound is coordinated to uranium. The 
Teastion with the tri-octyl amine fails to give a precipitate but 
gives increased coloration which, since this amine has no active 
preton, indirectly confirms the above mechanism. 

There are 3 references: 2 Soviet-bloc and 1 Russian translation 
ef non-Soviet publication, 
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YDOVENKO, Viktor Mikhaylovich; MATVEYEVA, A.V., reds; POPOVA, S.M., 


tekhn.re2d. 


[Scientific studies of Academician V.G.Khlopin]Akademik V.G. 


Khlopin; nauchnaia deiatel'nost'. Moskva, Gosatomizdat, 1962. 
126 p. (MIRA 16:1) 


1. Chlen-korrespondent Akademii nauk SSSR (for Vdovenko). 
(Khlopin, Vitalii Grigor'svich, 1890-1950) 
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Relaxation of F*? in paramagnetic solutions. Zhur.strukt.khim, 
3 no.63707~709 '62. (MIRA 15212) 


1, Radiyevyy institut imeni V.G.Xhlopina AN SSSR. 
(Fluorine—Is opes) 
(Paramagnetic resonance and relaxation) 
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AUTHORS ; Vdovenko, V.M., Kovaleva, T.V., Potapov. V.G. 
TITLE: Salting-out action of nitrates of the metals in the 


second group of the periodic system of elements during 
extraction of uranyl nitrate with diethylether 


PERIODICAL: Radiokhimiya, v.4, novl, 1962, 34-39 


TEXT: The authors determined distribution coefficients for 

uranyl nitrate between diethylether and aqueous solutions 

containing metal nitrates to obtain more accurate data than those 
available at present. Experiments were carried out at O iS one 
25°C. Concentration of uranyl nitrate was 0.0254 g equiv per 

100 g of solution. The results obtained show that the values of iP i 
distribution coefficients for the solutions containing Zn. Ca and os 
Sr nitrates differ considerably from those published previously by 
V.M.Vdovenko and T.V, Kovaleva (Ref .6 and 7). This is explained 

by the use of a more satisfactory method of analysis and als» by 

the fact that in the previous determinations, with Zn, Cd and Ss 
nitrates as salting~out agents, the water of crystallization in 

these compounds was not taken into account, For Ca and Mn 
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nitrates the distribution coefficients obtained in the present 
work were similar to those determined previously (Ref.6 and 7) 
with the exception of the values at high concentration regions of 


the salts. The disagreement in the latter case is, however. 

within the experimental error. The distribution coeff: -ients for 
the solutions containing Li, No, K, NH4, Fe and Al nitrates e@grer 
with those published previously (Ref.6 ond 7). It was shown that 


at the different temperatures the effectiveness cf the solving out 
action of the nitrates decreases in the following order - 


Mg (NO3) 2 > Zn(NO3) 25 Cd(NO3)2 > ca (NO3) 2 SSr (N04) 2 3 Ba tNQs? 


The radii of the cations in the above salts increase in the same 


order. It was shown that for the metals in the mse j2 and mitus 
sub-groups of the second group in the periodic system the 
distribution zoefficients depend on the radius of the .stion of 2 
salting-out compound. The distribution :oefficirents f-- whe 
solutions containing Zn and Cd nitrates were che:ked at OC for 
the molar fractions cf the saits of 0,04. The results abcained 


agree well with those extrapolated from the curves réieiing 
Card 2/3 
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distribution coefficients to concentration of salting out agents. 
The dependence of the distribution coefficient on the sation radsi 
indicated that the salting-out effectiveness of the metal nitra*2s 
in the Zn sub-group is greater than that for the metals in ‘he 
major sub-group. There are 6 figures and 2 tables, 
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Structure of uranyl nitrate dihydrate. Radiokhimia 4 no.1:59-66 
'62, (MIRA 15:4) 
(Uranyl nitrate) 
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Mutual solubility in the system uranyl nitrate - water - 
isopropyl ether. Radiokhimila 4 no.4:388+392 '62. 
(MIRA 15:11) 
(Uranyl nitrate) (Isopropyl ether) (Solubility) 
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AUTHORS: _Vdovenko, V.M., Kovaleva, T.V., and Ryazanov, M.A, 


TITLE: The formation of a second organic phase during 
extraction of uranyl nitrate with trioctylamine 
solutions in carbon tetrachloride 


’ 


PERIUDICAL: Radiokhimiya, v.4, no.5, 1962, 609-610 


TEXT: The authors observed the formation of two organic 

phases during extraction of uranyl nitrate from 1 N HNOz with 

0.185 M trioctylamine (TOA) in CCly at 25 °c. The phenomenon 
occurred only for uranyl nitrate concentrations 7 1.5 M in the 
equilibrium aqueous phase. With increasing concentration of 

U0g(NO3) a2, the concentrations of U and the amine increase in the a 
second organic phase and decrease correspondingly in the first 

phase. At the same time the ratio Sroa/Cuo, (No decreases in 


32 

the second phase, indicating an enrichment in the U_ content. 
Thus the formation of two organic phases is not connected only 
with a limited solubility of the solvate forming during the 
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extraction, but is a more complex process, Study of this 


phenomenon continues, 
There is 1 table, 
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AUTHORS : Vdovenko, V.M., Koval'skaya, M.P., and Smirnova, Ye.A. 


eA a eR et 
TITLE; Extraction of hydrofluoric acid and uranium fluoride 
with tri-n-nonylamine solution in benzene 


PERIODICAL: Radiokhimiya, v.4, no.5, 1962, 610-611 


TEXT: The distribution of HF and UFg between aqueous 

. Solutions and tri-n-nonylamine (TNA) in benzene was studied, This 
follows the authors' previous work (Radiokhimiya, v.3, no.4, 1961, 
403) on the extraction of mineral acids and U salts with TNA and 
tri-n-decylamine in benzene. The content of HF in the organic 
phase decreases markedly with its increasing concentration in the 
aqueous phase, On extraction of HF from 16-24 NM solutions the 
organic phase contains 4 moles of the acid per mole of the amine, 
The transfer of water to the organic phase together with HF 
indicates that the amine salt is hydrated, The distribution 
coefficient of yf V1) decreases with a negligible increase of the 
acid concentration in the aqueous phase, On extraction from 10 M 
acid with 0.3 M amine the distribution coefficient decreases with 
the increasing concentration of ulVI) in the original solution, 
Card 1/2 oa 
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due to a lowered concentration of the free ainine, 
There are 4 tables. 
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= ;  £075/£433 
_ AUTHORS: Vdovenko, V.M., Lipovskiy, A.A., Nikitina, S.A, 
TITLE: On the mechanism of extraction of u(YI) wien 


solutions of tridecylamine fluoride 
PERIODICAL: Radiokhimiya, v.4, no,6, 1962, -625-632 


TEXT: In order to elucidate the mechanism of the extraction 
process, some relationships in the extraction of U(VI) from 
solutions in HF and NaF with tridecylamine fluoride (TDA) were ~ 
studied, Using a spectrographic method it was shown that in 

| organic solutions complex compounds TDAHUOgFz and (TDAH) 2U0oF4 are 


formed, The composition of the complex compounds was also 

determined from the results of the analysis of equilibrium organic / 
solutions’ and construction of the dependence lg « on le 
1g Crpa.ur (where %y - the coefficient of distribution of 

uranium). It was shown that complex compounds with the ratio 
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VROVENKO, V.M.; SUGLOBOV, D.N.; ROMANOV, G.A. 


Structure of uO, (H03)5-2H0,. Dokl. AH SSSR 146 no.5:1076-1080 
O 562, (MIRA 15:10) 


1. Chlen-korrespondent AN SSSR. (for Vdovenko) 
(Uranyl nitrate) (Nitrogen oxide) 
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AUTHORS: Vdovenko, V.M., Mashirov, L.G., Blokhina, V.K., 
Suglobova, I.G., Suglobov, D.N. : 


TITLE: Mutual solubility in the systems uranyl perchlorate- 
water-diethyl ether and uranyl perchlorate-water- 
di-n-butyl ether at 25°C 


PERIODICAL: Radiokhimiya, v.5, no.1, 1963, 80-89 


TEXT: The work was carried out in view of insufficient 

knowledge on the solubilities in organic solvents of U salts other 
than U0,(NOx)p. Different hydrates of U0,(C10,), and the 
anhydrous seit were prepared by dissolving pure ub, in HC10, and 
drying. In the system U09(C104)9-H20-diethyl ether the critical 
point on the layer separation curve occurs at 25% U0o(C104)59 and 
5% Hy. The aqueous and ethereal branches of the distribution 
curve merge. The effect of hydration on the solubility of the 
salt is negligible and the solubility of the anhydrous salt ‘in 
ethyl ether is 35%. The salt begins to dissolve in aqueous 
ethereal solutions only when their Ho90 content is less than 15% 
and the ether content of Hj0 is more than 50%. The salt 
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highly soluble in concentrated aqueous UO9(C104)9 solutions, the 
solubility increasing sharply at about 43% salt content, 

In n-butyl ether the concentration of U0Q9(C104)9 in contact with 
its saturated H20 solution is 0.6%. The maximum solubility in 
the ether is 50.5%. The solubility of the anhydrous salt in 
ether is 3.7%. The degree of hydration of U09(C104)9 at the 
point of separation of layers is 4.7 and 4.8 in ethyl-and butyl- 
ether respectively. This suggests that the coordination number 
of U in the solutions is 5. The value is supported also by the 
composition of crystallo-solvates and the composition of the 
U0o(C104)5 antipyrene complex obtained by E. Wilke-Dorfurt and 
0. Shliephake (Z. anorg. allgem. Chem., v.170, 1-2, 1928, 129). 
The following solid phases were identified in the system 
perchlorate - water - diethyl ether: U09(C104)9 with 7, 5 and 

3 molecules of Ho90, he ees ere SUN eee 
U0n(Cl 04) 5 +3(CoQHs) 00. In the system with dibutyl ether the 
solid phases were: UO (Cl On) 0 with 7, 5 and 3 molecules of H20 
and U09(C1 04) °2(C4Hg) 20. There are 4 figures and 2 tables. 


- SUBMITTED: November 2, 1961 
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YDOVENKO M3 OGANOV, Ye.V.; SOKOLOV, A.P. 


Structure of uranyl nitrate trihydrate. Hadiokhimiia § 
N6.1:97~103 163. (MIRA 16:2) 
(Uranyl nitrate crystals) 
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VDOVENKO, V.M.; ROMANOV, G.A.; SHCHERBAKOV, V.A, 


Hydrolysis of a yt¥), ion, -Radiekhiniia 5 no.1:137=138 
163, (MIRA 16:2) 
(Uranium compounds) 
(Hydrolysis) 
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AUTHORS : Vdovenko, V.M., Lipovskiy, A.A., Nikitina, S.A. 


TITLE: Investigation of the solvation of uranyl chloride with. 
the molecules of tri-n-butyl phosphate 


PERIODICAL: Radiokhimiya, v.5, no.l, 1963, 139-141 


TEXT: Spectroscopic methods were used to investigate the nature 
of UOoClo added to a solution of tri~-n-butylphosphate (TBP) in 
CCly. In the original solution (saturated solution of anhydrous 
UO2Clo in TBP dissolved in CCl, ) the solute had the composition of 
UOoClo-2TBP. As the eeuee rics of TBP increased (100% TBP), the 
UV spectra of the solutions changed and indicated that U0oClo 
coordinates with 3 molecules of TBP. The equilibrium constant 
for the formation of UOoClo-3TBP is 3.1 + 0.2, The interaction 
of P= O groups with the U atom was shown in infrared spectra to 
be less strong in UOoClo*3TBP than in UO9Clo°2TBP. The complex 
with 4 molecules of TBP did not form, presumably due to steric 
hindrance. There are 3 figures and 1 table. 
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a AUTHORS:  Ydovenko, V. Mes Romanov, G. As car: . WY . 
i 


| TrriEs Stability of fluoro-complexes of tetravalent pranfun. 


——e ee 


"| SOURCE: Atomnaya energiya, Vs 15, nos 2, 1963, 168169 7) \ 
TOPIC TAGS: © uranium, fluorine, aluminum, fluorine-uranium complex. 


i ABSTRAG?: The authors investigated the relationship between the inverse of the 

| relaxation time T, of aqueous solutions of U(IV) in 2N HC10 » and the concentra- 

; tion of fluorine ion in the presence of an aluminum ion. 7A? a low concentration 

| of fluorine ion, there is an interaction between fluoring land U(I¥), d.e.,, 1/2, 
de increasing, When all uraniud(XTV) 18 in tha form UF*, the complex ALF“t+ 
begins to forms 1/l4 remains constant, as the magnetio properties of the solu- 

: tion do not changes When all Al+ is in the form AlF¢*, ur starts to forn, 

i and tft, decreases. Authors conclude that the instability constants of the 
fluorine complexes U(IV) and Al(III) oan be ordered in the following series 
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7z107° 7.421077 5. 5x107° 9.5210 


| These results are in agreenent with the published dates Orig. art. hast 1 fig. 
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SOLOV'YEV, A.L.; RUMYANTSEVA, L.N. : 


Possibility of applying 3-(3,4-dihydroxyphenyl)alanine (LOPHA) 
as a mediator introducing radioisotopes into melanoma, Dokl, 
AN SSSR 164 no.1:95-98 S '65, (MIRA 18:9) 


1. Radiyevyy institut im, V.G, Khlopina i Voyenno-meditsinskaya 
akademiya im. S.M. Kirova, 2, Chlen-korrespondent AN SSSR. (for 
Vdovenko), 
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Extraction of u(IV) ana n(VI) from hydrochl--*¢ solutions by means 
of tri-n-butyl phosphate, Radiokhimiia 7 no.53509~516 '65,. 
(MTRA 18:16) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9" 


Fasind] 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9 


oe i SSPE AL a ERA ENS _ ZALES ROE Oy eee ear ae Raa 


RESP rd ge E SS Oe 


_VMOVENKO, V.Msy RYAZANOV, M. 4, 


hativity coefficients in multicomponent systems, Part 32 Calcn ation 
of the activity cosfficients of uranyl nitrate in equeous solutions 
of magnesium, calcium, strontium, and zinc nitrates. Radiokhimiia 7 


ndeSt545~553 65. (MIRA 18236) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9" 


"APPROVED 


ZS Oats 


ees RELEASE: 08/31/2001 CIA-RDP86-00513R001859210015-9 


SiG UP DRHLOSR EES ep eS E UR COs ase 


aay 


EUN698-66 0 | 

"ace NR: AP6008247 SOURCE CODE: UR/0089/65/019/005/0433/0437 

| AUTHOR: Vdovenko, V. M.3 Gurikov, Yu. Ve; Legin,. Ye. K. G3 
SITE Sree vy 6) 


ORG: none 
| TITIE: Cation hydration in heavy water 
SOURCE: Atomnaya energiya, v. 19, no. 5, 1965, 433-437 


TOPIC TAGS: heavy water, hydration, cation, enthalpy, aqueous solution, 
alkali metal, halide, free energy, chemical kinetics : 


. ABSTRACT: An account is given of the use of the molecular-kinetic description 

of the two-layer model of hydration for the analysis of the isotopic differences = 
of the free energy and enthalpy of solution in water and heavy-water solutions of 

, alkali metal halides. The lifetime and distribution density of water molecules 

; dn the layer of secondary hydration are examined, It is shown that in heavy-water — 

'  golutions dehydration of the ions occurs. It 4s established that the difference 

: of free erergy and enthalpy of solution in light ani. heavy yater should increase 
iwith an inerease of the cation radius, ay fras 14* to Ca”. The resulta 
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Distribution of alkali metal nalides between aguecus solutions 
and organic solutions of 4odine. Part 3: Distribution of alkali 
metal iodides between aqueous solutions and iodine solutions in 
mixtures of nitrobenzene and nitromethane with low polar diluents. 


Radiokhimiia 6 NOs 6:466-676 ‘6h. 1] 
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tictraction: of uraniun from HF ~ HNO, by tertisry amine solutions 
in benzene. Radickhimiia 7 no.137-14 '65, 
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(MIRA 1826) 
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Physicochemical study of some radium compounds, Part 1: 
Ionic refraction of radium, Radiokhimiia 7 no.2:214-220 
165. 


(MIRA 18:6) 
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VDOVENKO, V.M.; RYAZANOV, M.A. 


Activit; coefficients in multicomponent systems. Part 2: 
Importance of Zdanovskii's rule for estimating the 
thermodynamic properties of mixed solutions, Radiokhimiia 

7 nowds442-449 165. (MIRA 18:8) 
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VDGVENKO, VoMe§ MASHIROV, L.G.; SUGLOBOV, D.N. 


Uranyl perchlorate complexes with neutral ligands, Dokl. AN SSSR . 
163 no.i:100-102 Jl ‘65. (MIRA 18:7} 


1. Chlen-korrespondent AN SSSR (for Vdovenko). 
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VDOVENKO, VM; MASHTROV, L.G.; SUGLOHOV, DN, 


Infrared spectra of uranyl perchlorate and its crystal hydrates. 
Coordination of a perchlorate ion. Padiokhimiia 6 no.3:299- 
305 'H4. (MIRA 18:3) 
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Distribution of alkali metal halides between aqueous souiubions 
and organic solutions of iodine. Part 2: Distribution of cesium 
iodide between aqueous sclutions and solutions of Lfodine in tri- 
butyl phosphate. Ibid. 399-411 (MIRA 18:4) 
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TITLE: Inreatigation of nitrosoruthenium complexes in solutions 
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SOURCE: Radickhimiya, v. 6, no. 6, 1964, 724-732 | 


TOPIC TAGS: ruthenium, nitrate, ruthenium compound, solution property 


Abatract: A spectropnotomatric mathod wae used to investigate nitross- 
nitrates of ruthenium, and to study the procesass of replacement of coordin- 
ated nitrate ions by cther ligands. ‘he absorption spectra of rutheniwn 
nitrogonitrates and their distridutic 


a on batween aquecus and organic acivente 


ware studied, Bacbine CFs are resp mowattrer trositrh ogedd galoet or: ¢ 
Seep TD ES, Meise se ads) J et ‘ PR SM oe Esch ee waite Sen ee ae bry H - 


Tacks of A1kys aLWDium Hitrates is aus tc tng presences of the so-caiied 
RuD form in the aqueous phase. in the organic phase, ruthenium exists in 
the form of the pentanitrate complex of nitrosoruthentum. It was shown that 
chromatcgraphio separation of nitrocoruthenium oomplexas on paper can de 
Widely used es a method of checking on ths chemical estate of ruthenium in 
selutions, using methyl isopropyl ketone as the organic solvent. In nitric 
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